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(57)Abstract* 

PROBLEM TO BE SOLVED: To provide a self-light emitting display device 
capable of reducing the scatter of display between a plurality of, pixels 
caused by the scatter of the characteristics of a driving thin film transistor 
and obtaining a uniform display without scatter. 

SOLUTION: The display device comprises a plurality of pixels having a 
current drive type light emitting elements, and n (n>2) pieces of thin film 
transistors connected in parallel with each other, supplying driving current 
to respective current drive type light emitting elements. The n pieces of 
thin film transistors connected in parallel with each other are arranged to 
respective pixels, for example, to the pixels adjacent to each other. A 
dummy pixel area is formed at least at one side of the outside of the row of 
the pixels at both side of the direction into which, n pieces of thin film 
transistors are arranged. 
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mmi 4t P oiy-s im3ok<Dm<ny— httmm 

ifta^tC s t(m.n)£, 7y-Kt«M 

B»««AnoTflj(^dE-r5r ir-e, M^O^P^^ 
^E^aiiAn ^i^-^±{cfi N eft««-^iaj»«ffi 

(Dn, D(n+1)) tM^tlT^J^ efc«ff#gaj»«fii 
(Dn, D(n+1)) t> Mo (11a) , Al (11 

b) , *5j:t5Mo die) frt>%;z>3mmm<Dmmm 

[0 0 2 5] ^tlb±m*. mm2 0 0nm(DS i 3 N 
l^y^^A-^XS^ (I TO) i04S7y-K 

mail 3^^^ttrv>5 0 ^^(c, miary— k«« 
1 3±{£te, mm2 //mco^y-r ^ Kt*dt»ti-5# 

«I6W2 3^M^^ 77- KlSl 3COI5tf** 

IBTy-K««13, *3<tt^#»l6»fflt2 3 0ll:tt, 
jRi?l 5 0 n m(D h ] J 7 = ~/ui?7 ^ ^ (TPD) 
**jE7L*2SJi3 0 OAmtiUZtl, *e>^*<Z>±^ttD 
C J TB^/P/U^ K— ^Ufe*flC3 0 nmCO b y * 
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(8 KPt=^^; y » T/W^^A (A 1 q 

3) WW/SSft*#feEL35*Jl3 0 1 Rfc, BIJP3 
OnmCOAl q 3 j&> ft 5 B^ttiSIH (13^^) 

jastbT^s. ^ttayeojuB^ra^ mmo. 8nm 

tf)L i F^^LTMIPl 5 0 nmCOA 1 WftS#y— 

KWE3 o 2W»ftS*i/rv*5o JMtttry-KWi 
sttam^^feE L$gftJi 301 Rrt-enttw^-r 

S*l5o rntcPSi-^M^^fi, WfeEL383t/f3 0 10 
1 B«5 J:tnftfiE L^SftJI 3 0 1 GdS*feE L3§3feJlCD 

T^5 0 ffeEL«|3 0 1 BfS, Rffl 5 nmCDB 
Cz VB iiK-/UDPVB i, SfeELM3 

0 1 Gfi, J^tJf:3 0 nmCO^vy >5 40$: K— ^Lfc. 
A 1 q 3T»ft>&. 

[0 0 2 6] H8li, iSIC^fY-Y' BWhRlC&o 

Tffl»fbfc»riB«at**i-WKBI'X?*)!>, H9fi, 13 5 

1 C0±5 0 nm^jx77 Si3N4i2 0 0^ 10 
0nm^5/7rSiO2l2«$^ -*:CD_tJf 
MyfTFT (Q s (m,n)) , *5 £ E L^KjT F T 

(Qd2(n,n)) i:»J6t5BI 5 0 n m W p b 1 y - 
S i El 3 OftSjgJ&Sft* ffilEp oly-Si!3 0±t- 
te, S i O2 WftS^— hft8»2 O^lTMIf 
"5§«i8IS1£GnK *5j;05ELK»TFT<Z)y— MBi»« 

mliMo-Ci^StlSo ^yfTFT (Q s (m.n)) f± 

K2 1 fcHfln Lfcai"** yuSr^LT, ft 

tt, NlXtMKEMttl 2d«»jKS^TV^So mr«EU 
fc;J:5K:. RfftA«BK«fiDn»:. Mo (1 1 a) , 
A 1 (lib), &£Tmo (11c) WW 3i« 

&a>mHftat£ iwrk:, ttftgeiftttfii 2*>, m 

o (12a) , Al (12b) , *5<fct/Mo (12c) 

36* & ft -s smmm<Dmmmmt zfrz> 0 
too27] mmsMwm 1 2 i9 sraie 

&R2 1 KRItfc*/!'— * — ^LT, ELlgfJjTF 40 
T©y- biB^S^i l 4lcttK3*tT*5 0 . Ktttt«E 
lftSffiDnCOfS-^fl|JE^^>r yfTFT (Q s (m,n)) 

ELIlTFT^- hSffi(C^*lSttS« 
f££ftoTV>5 0 — ELiBTFT ( Q d 2 (m . 
n)) B\ PiTFTt?i«$tl, *r(E>y — *«SKtt\ 
Jimifitl:JR2 Kcfflp Lfc h^/u— /J;— 

ft Mo (110a) , Al (110b), fc^t/Mo 
(110 c) ^feft6 3««3g(D«««iti:Six5 0 E so 
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Li^tbTFT (Qd2(m.n)) 0> KW K» 
^6ftil02O(DE LiEtbTFT (Q d 1 (m.n-1), Qd 
3(ni,n+l)) CO K^-Y^Hffit*iiYk*tt, EL&tSK 

j»mffii 5(^^nr^5 0 ELffiJKia«ft« 

Hi 5 1*, Mo (15a), A 1 (15b), *5j:t^M 
o (15 c) ^ibft^3®«fjtoaffi«iti:$ttSo * 
EL^)RiBjR«Sl 5 tCfi, I)|2 0 0nm(OSi 
3 N 4 ^&ft^ft»tfiiRR2 2l£Rttfc*^— 

^ur/- k««i 3*s»jRSixT^5 0 ry-Ki 

ffil30±Jild^ «tia(Z>Ji**«:*i--5#«lLED# 

[00 2 8] [SlifcO^ffi 3 ] HlOlt *«9J0>Hlfc 
mm 3 w«^3g«(Z)H*^*tf IiIKS:^-t-|§IBB|-t?*> 

^g-Cli, mfTn^JcDE L^OLED(ffl,n)^)Il 
mfTn^J^K, mtT (n-2) 3*J, mff (n- 

1) 3*J, mfif (n+l) JIJ, *>J;tf, mf? (n+2) 

otf 5 m<z>mmm&fttzMf&. 5 <@<dm^je l^»t 

V *9— ft*53**M3=«T»5 w £ &*im t ft S 0 
[0 0 2 9] [^Jfe0^ffi4] 012*2, *»W©SI4 

Hi 314, **M<?5llJfieojBtt4<oa^«<opf5)f 

£SK-C«\ mftn^ELi^OLED(ai,n)<7)ll 
^r, mtrn^m^^, m^T (n + l) JIJ, mf? (n + 

2) mtf (n + 3) ^IJ, mf? (n + 4) ^IJ, 

U^, mfT (n + 5) 5»JO«- 6fl(Djilf*««rt^JBj« Lfe 
6flott9<E L|g»jTFTtc:J:«9fT5«^t b/c^^T 

IrI±S**^*#<, J;^-^#M#^ri^ 

f!6£ft>5o *Ac, *3l^(D^ffiiC^V>T(4, EL^W 

fe^*3fetta«ffli-cttft < , mmw^m r> m-rm^m 

ft^i, **tc»^-rsEL*^offiaSr^i-sc:i: 

[0030] 01411 113 {c^k-tx - x ' WWrffiilz 
»o^Bfffi«»Sr^"t"»ffiH-e*)S 0 014 {c^-T J; 

J¥$0. 5mm, I^g|3 6 7 0t:(7)t7;^ 
y^f^^S«lCO±(^, 5 0nm(D^i/7rSi3N4 
R2 00^ 100nm^5/7rSiO2i2« 

^5/7rsio 2 i2J:nt rn^S^sc 

s t (m,n)lCttfc~tZ>B&5 0 nmCOp oly-Sil 
3 0«^H S ffitEp oly-Si!3 OJitCJi, S 
i0 2 d*e>ft5y— M6»«2 OSr^LT, Mo J: ft 

§ELiiTFT(oy- KgE^mHi 4i>mf££tix\<> 

5 e 01 4^-f ELJE»TFT<Dy- MB|ft«ail 4 
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(10) 
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W\ mi 3t£^i-£ 5^, ELlgftTFT (Q d 3 (m, 
gP#&^U Hi 4 ^fp oly-Sil30 

s i 02 fr(btzz>mmm»m2 i^lt, ry-Kt 

9t0fe&Kilftfftt A nit Mo (110a) , Al (11 
Ob). *5j;l*Mo (110 c) frht£Z> 3B*jf<Dm 10 

1 7 £j^/££*iT^S 0 ^{f-^ia^m^Dnfi, M 
o (11a) , Al (lib) , *5<fctfMo (11c) 

[0 0 3 1] SttM 1 7 Ji, ^JP 2 0 0 n m<D S i 3 N 
4 a>k#£*SSM&ft]R2 2KK**fe;h,fc*/l'— )V 

(B13©CH1, CH2) ^ITT/- KM13 
fc»*S*lTV**. roMWJ^l 7i*, Wx.tf, mffn 20 

TFT (Qdl(m.n)) f>m&iSfl&mWL&^1t.ffi$L 
^JgricSttSo Kltffill 7 fit, ELUW^M^ 
ffiWcSAt-r^BSr^r+St^t^, ELilTFT 
(Qd3( M ))^^i:, poly- Si ^3 
0^BT % Sffif^SfSfiC s t (m,n)(0-a5^«^-r 

C s t (m,n) I3\ hIE*gM*l 14ipoly-Si 

13 0 £<Z>Wfc>y- Mfittff 2 0lc£ DM^tb^I 
m*t^ SftKl 7i:poly-Sil30 £<z>PflcoB 30 

60 li2 0 0nmOS i 3 N4^^)^ 

WJ* - *Xm<W> (I TO) ±D457/-K«fil 

3^$^ti/^ 0 ££>tc, tuisry- K««i 3Jh 

2 3«^tl, TV— K««l '3^»5Ktf»*±-C«r|E 

KfSl 3, *5 <t tJ« W«Mfe*IK 2 3<D_htCte, flUff 1 5 
0nm^Ml7x^7^ (TPD) ^fejfe^jETL 40 
*K£Jl3 0 0^ffM£*U S6>M(D±|c|j:DCJTB 
ksl«7u>&b*—7 , l,tzmm3 0nm<DhVX (8-^ 
-< Knt^f^/ y » 7;u^>)A (A 1 q3)-i»6 
M^tl5MELM3 OlRh 0nm<£> 

[0 0 3 2] IT-iSI^liCjt BSJ?0. 8 nmCD 
LiF^Lt, l^l7nm(7)2, 9 -vV 5v^-4, 
7 v^^n/U- 1 , 10-7xfyhnyy (BCP) 
i:IS7 7nmWITOW$^ SW4*y-K« 50 



*&3 0 2«:flWfcLTV>5 0 7;-Kttl3^ 
£>&A£*i6IE3FL<*: > # V — KWE 3 0 2 j&>6>&AS *v 

Lssstji 301 RrtTfiH-s^-r-s 

0 1 B*5j:l«*fiE LlSftJI 3 0 1 GtfaNiE Lfg}6JS 

ftTl^o »ftEL«ft|fi, ifl5nmC0BCzV 
B i £ K-^LfcDPVB i , »fiEL«3tJI»i, BO* 
3 0 nmco^-^y V5 4 0 £r K-^LfcA 1 q 3 ~e$> 
So 015(i, IJIIfttSELIIIlTFTWftNt, H 

5<Dy97frb&$>Z£*>\^ mm&boZlL N=3 

[0033] [ussojgiB 5 ] sit, *&w<Dmm<nm 

^5irLT, 01 6-01 8£J8V>T, #3PJ§<D^^ 
«<0±*«*«:lftWi--5o X^^mm. 1 -LKfiT F TtC 

EeJggVDRV, Ufe«fi-^lHli«HDRV^^§tb5o E 
LiT-OLED^y- K*ffi3 0 2ft, ^y^^x 

yr4ooic:*5vvt\ =z>^^ h^-yu^L-t, 
1 -luu&j* £ nfcsi # a uian 401 Kmm £ *t 

^»»3BS»^PADJc»JttStt5 0 
K*tfcT/-K«««»B»««AHt, ®iR««^"e^ 
T»iRStt, 9l#fflb««4 0 9^»»jBt«^P 
AD(C^^^LTV>5o *SHfi<?D»«t?H. zi^^^h 
^y 74 0 OSrT^-TV^-e h y^^AMXt«g^ 
ig^PADtDWKgfiSU ^«M0BHRDVtt, T 
b y ^^AMX^A/T«gWPAD 

-r^irMJ; ^HfB»Jtt»^P AD^fc =1 ^ 
y T4 0 0£TO§|#mLK*4 0 1 ^M<T*#5C0 

^*/HbT^So ^V- K««3 0 2^§l#fflLE*|»c 

«#isiKHDRv—o«asia«, ^^^Kgaa^»tL5 

Wifttt, E L^^-OLED^m^ttCit^/h^V^^:^, r. 

[0034] Bl7Wt, 016 \£n*i-m7S*mm±{t$:7F 
tW4ffiilT*fc5o ELS^OLED^y-Ktffi 
3 0 2dS»fiRSixfc^7^*«l±^tt, itlh^^^6 
0 0^>^SHLtd«t!38»)^t^ ELgfOL 

ED^^tc^$^^^v^J: 5C4ot^5, ^SH 
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8f»6 0 2^ »Jh^7X6 0 0|:Rl1- 

- fgttkLXte, mtX^i/VJ* (CaO) £fflv^c 0 4 
fc, »Jh^f9^6 0 0(Drt»^»rt*cf4, 8 10 

[0 0 3 5] [^(7)^6] J^T, *&VHDmte<OJ& 
t L~t> mi 9-02 7*JBVvt\ *3BWoHlfto 

SS:K0H-5. «J#>l£, f$500//m, #g 7 5 0 m 
m, M9 5 OmmWl^j 6 7 OtOj|r;V* y 
Kffi 1 _L£ife*H£ % SiH4 tNH3iN2©a^ 
fcfflV^fc^^CVDjS^JiO, W|5 0nm©Si 
3 N4 ®2 0 0$:Mt5o ttV^T, x h3->^> 
7^i0 2 W^^^^XvCVD&ia 20 
9, RSI 2 OnmCDS i Oa M2^t5 0 

s i 3 N 4 , si02 ittM«afttt4oo , ct?*) 

5o S i O2 B(2 Jif^ S i H 4 , A r 0*1^7? 

*SKiyy = >«3 5&5 0 nm«f5 0 ^Rlgfj; 

4ooic-c, f&mm&*mm\zm 5 a t fc 0 & 

l^c^XvCVDSia 0, 111 0 0 nmCOS i O 30 

(B+) Sr*DiS«EE4 OK e V, K-Xf5 x l 0 1 2 
(at dm s/cm 2 ) ~C&Ai~<5 0 ^n>-f;£ N TFT 

[0 0 3 6] W»^2/»CJ; !)SiO2l201 

^ri^^L, Mj20. 3mm, f 2 3 0 0mm(D^ h7^f 
^MMfct£*nXLfcjfcft3 0 8 n m(D^l/^x^«>-7 
f*LASER^ MiazfrfttC 1 0 n m trs^TMMftL 
*36SbWWi-SwtfcJ:«9, ttE**«^y a^jR3 5 40 
fc, 7/Pxy^4 5 0mJ/cm 2 tiltl, *ftKi^ 
^ 3 ^83 5 Sr*»W|gifMt £ itX , PlO^S y 
3>R3 0S:#5 o (EI2 0#J$) COB*, l^— jftf- 
A^ir^W^O^ttiiS'y ^y^So^fff^O^ 
^j8E3i-«TFTWttOff 6>o#^s, A***^* 
IrI iiKfWTOtf&o* J: 5 < /^«^] 
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£*>tf>-e&<5 0 aio, h 1 2\zm7FL.itnM<DMmz. 

3 0$:I^WdOIl, TFTi:, TFT^©£ 
(^>ynyi3 0) S:#-5. x 

CVDftCJ;*), 0 0 nm<DS i O2 «r*j£L^ 

[0 0 3 7] a**?* 9 Zs?mz&Y) % MoM 

2 0 0nm«l> ii«<7)* h ]) y ^7 7 -f jfetd J: 9 3f 
^l/^h/^^ypR^Mo®±icWU C F 4 

Srfflv^yr^^^^^-vji^^^^jfej^tij, mo 

i^^WMCADHNlT F T(^)^ Mi 1 ON 

R*r»Lfc**u -Y^ttAttlcJ:!*, y^ (P) >f*- 
^SrMIBJEe 0KV x K-XflO 15 (atoms 
/cm 2 ) NITFT(DV^1E 

^wmw^tetedtfrz* (021 **ra5# 
ho 

5 Ic-t-So (Bl 2 1 cd^J#^) 

feM<i;9, P-f ^^^DitftJEEe 5 KV, K-XI2X 
10 13 (atoms/cm 2 ) "CfT^::;^ NlTF 
TOLDD«««rJKric-r5o LDD«*OftSttfiB|^ 
£51^ Kx y fy^(cioTW^h5o (02 
2#fi8) 

[0 0 3 8] ftlC, ^(OU^h/^-y^MolJ: 
fc»J«U C F 4 Sr/flV>fcy Tf'T^zf^^^y^-^ 

ymn&Y) y piTFT^y-htgiopuiOTF 

So PlTFT^y- Mil 0 t LT, # 

a^-T^-V-^r, ^n^fflJBE4 0kV, K-XflO 

15 (a t oms/cm 2 ) tftAU PlTFT^V 

TFm ±#^M/^h/^-ypR^8au 
^A^ti^VN^ 5tci"5o (112 3#$0 

t^^ 7 -^ ;u (rta) «te*cJ:Dfr*,iiA/^»B* 

^7X-7CVDfe(a V) , If50 0nm(^)SiO2$: 
»rictJllBj|61iK2 1 ^Mt^o irlou^ hx>?^ 
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Y). lffiK/ilHI&tkffi2 l C=iy^^ h -^yi — 5js — ^w^rgg 

[0 0 3 9 J $gl>T, Xs<y#y is^m^X V), Mo£ 
50nm, Al-Nd^MSOOnm, M o £ 5 0 n 

bc 1 3 ic i 2 o*i^;tf;*£;Ev^cy t 9.7-4 
#ianmiiD, ry — k*«#w&e*««a. ftsaaift 

ffiffil 2feit/EL»jRiBjRK«l 5?rMt5o (13 

S i H 4 NH 3 tN2 ^-&^?rf 1/^:^7 
XvCVDftia «9 % J^JfC4 0 Onirics i 3 N 4 K£r 
^J&L«SM&i»IK2 2 ii-S 0 BfJt^zh h US^* h Uv? 

— ^«:W?Li"5o $tV>T, *^;y*y I 
TO!5:7 0nmMU MtfflV^Jxy bx-yf 
^tdj: D0f£<DJg«KJDILX\ ELlfOLEDO 
r/-K«ffil 3SrfP«"f5 0 (0 2 6#JHD 

m^LT, Ty-Kfii±(DEL*fOLED» 

/&£ft5^#o#y >r s k»ibst»*», 3 5 ox:x-3 

0»^mri:^ ^Ky-<^ KtMBtrMKU JKff 
SO 

[0 0 4 0] i^«ft»S2 3ft T/-K1813 

I TO««»ffl-C(0«|f*it>|Cj:5EL*^-OLED<D 30 
^r^r^^v h y **X«±fcEL*^*»riM-s 

*»^W«I6»«2 3tc^^tt67K5>$:^t-6 0 3c 
t-. »*Sr*tf#H«"C*l^*Sr6 0 mW/ c m 2 <D& 
ST* 6 0»fl8J»Ur K«i*B50*«l*«:»*i- 

m<Dttigm%t&mzLZ>o ^i*#iirf/^-2oow 
T-6og>TfcSo ro^ts^j: t)> r;-Ktti3T 

fc5 I TO<0tt*BB»*5. 1-5. 2eVICiIt % 

UWrhlsXte, b y 7*L~jVi?T ^ > (TP D) Sr/Bl^ 

-OftfeiC, a-NPD/ ( ^^IV^5»^)'e 50 
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IE7L«ll3IJBcol»ffttl 5 0 nmTS)5 fl T 

97*-?^ h y 9*w&*m2<Dmmmz.im\*. rg 

b*y b<D tfy^totiZlfi/y b£ 
r*fett-»Srl!K#-f RGB ^ti^frMD K 

b))*xwR*mz<om%mmm\^ #y-K«*3 

0 2§rMt6 o 

[0 0 4 2] *y-K«g3 0 2fl, fili^LTi 
^co&A^£fa±£i2:5£:#>ic, 0. 8nmg|Ol 
ff-CL i FS:Jgj«a, A 1 $rl 5 0 nm«t5 0 2fc 

r>/T4zr^ b v fxmmtmm^—? LTjtt*«« 

[0 0 4 3] 

(i) *«w©i»*a»«»«»2ij:n«, ^y<Dt^ 

[n 1 1 *j8w^*it^iiB i <Dmmmw<omm<D*$m 
[02] *«nontt^a i ^^K<o®iRiaa$: 
[n 3 ] *mw<DmM<DMm i ^^go^ h y ^ ^ 

[0 4] *»Mo|tJfi^llB2 0*^3fi«oiir*oVflS 

[05] *&w<Dmm<DMm2<Dm^ms<ommmm& 



(13) 
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[0 6] *$tiW<»$m<Dmm 2 ^g^8t©v h y * * 

[09] HS^tZ-Z' «JW«lc«oT«l»rUfcWr 
[010] *»^0||J6(DJKffi3(D*^H^MSl^ 

[0ii] *^WoHJfi(0?gJS3<DS^B^W*iaB 

[012] *ftw<Dmm<Dtem*<Oi&7Fmw.v>mm<o%§> 
[013] ^mm<omm<omm4<om^mm<ommm& 

[014] il3l^tx-X' WWjRKfBofcW®* 

[01 5] mmk-rz&m^i'? hn^u^t^i 

[017] **W^#llllS(Ojg||8o*^36llo±flc«fifc 

[018] *&w<n&nm<Dmm<D^mm<Dmmmm: 

[019] **W^lll6«>«l||2<D«^K«^»Jtxa 

[020] **w^niKoifgiii 2 o*^»«o§gis-xa 

&WtW-t Z> tc #> (DM X* 5 o 

[02 1] **W<^ll«<Z)«ffi2 0*^3gltco3KiftxS 
^rUi^i- 6 * <D 0 T* & 5 0 

[022] *&w<Dmm<ntem2<Dm^mw<Dgii&j:m 
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[023] *&W<DmM<DM1& 2 o«^3SK<oJHitxa 

[024] *&w<Dnm<DMffi 2 co^sgeojRiixa 
[025] ^m<omm<omm2<Dm^mm<om^nu 

[02 6] *»MO||lfc(7>»«2(D*^3fill<Z)jBi5SXS 
£tfcfp3^ 5 # CD0T 5 0 

[0 2 7] *»M<o*IlS<z>»ll8 2<D»^K«<DjHj8rxe 
l—#9xM&tiis 2 i O2 y<yyym, 10P — P 

WTFT<Dy—hmm, 1 0 n-nit f t^^- mh 

lla, 11c, 12a, 12c, 15a, 15 
c, 110a, 110c-Mo, lib, 12b, 15 

b, iiob -a l, 1 2-&mmmmm, 13-7; 

as, 17 -km* 2i-jim 
*fe»JK. 2 2-{%mt&mm, 23-mm^mm. 30- 
20 ^^^y^vjH, 3 5-*M^S'>y^v^ 2 

0 0-Si3N4^y7rI, 3 0 0"-jE?1«H£», 3 
OlR-gfeELMI, 3 0 

3 0 1B-fftEL^*I, 3 0 2-^y-Km 4 

m. 4 0 2-"Ty-Km««jftB»««gi#ULmi, 

6 0 o-Wihtf^;*, 6 0 6 0 2-ffr^K 

*** ccao) , A-ys-b'mmmt&mmmm, d - 
^fiSRh^y^^, q d -mmmmm h ? 

30 ^ Cst-WIiM, OLED-$ix^hn 
/l/5*yfe^*^ PAD-^»jaWff % AMX ••• 
TFTT^r^^hy^^, VDRV-lCtSlHl 
tt* HDRV -|^«-^IhIK, SHL-V-^ PR- 
LASER-x^>Yl/-f3t, UV- 
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CstCra.n) CfitOa.n+0 
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[0 5] 
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[0 7] 
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II 9] 

U 9 

B + B + B+ b+ B+ B* 



> 200 2 



12 0] 



^2 0 LASER 

: — f 



30 



^-200 



[02 1 ] 



2 1 



* * i * * * i i 



20 



3^ 



[02 3] 

02 3 

i i i ii_n n w» 



2 




20 
2 

200 

•1 



(22) 



4#M 2003-168 570 



[§22] 

m2 2 




[02 4] 

02 4 



uv 




[EI 2 5 ] 



02 5 



(23) 



¥fffl 2003-168 



[02 6] 



02 6 




[B2 7] 



02 7 




(so int. ci. 7 m»m* 

G 0 9 G 3/20 6 4 1 

6 4 2 

3/30 

HO 1 L 21/20 

21/336 

29/786 
HO 5 B 33/14 

(72) m^L 

(72)*w# mm mfc 



F I 

G 0 9 G 3/20 
3/30 

HO 1 L 21/20 
H 0 5 B 33/14 
H0 1L 29/78 



6 4 1 D 
6 4 2 A 
J 

A 

6 14 

6 2 7G 



(24) 



4#fi 2003-168570 



3K007 AB11 


GAOO 








5C080 AA06 


BB05 


DD05 


EE29 


FF11 


JJ02 


JJ03 


JJ06 






5C094 AA03 


AA21 


AA22 


AA42 


BA02 


BA27 


CA19 


CA24 


CA25 


DA09 


EA01 


EA04 


FB01 


HA08 


HA10 


JA20 










5F052 AA02 


BA07 


BB07 


DA02 


DB03 


EA15 


JA01 








5F110 AA30 


BB02 


BB04 


CC02 


DD02 


DD07 


DD13 


DD14 


DD17 


EE04 


EE28 


EE44 


FF02 


FF30 


GG02 


GG13 


GG28 


GG29 


GG32 


GG45 


GG52 


HJ01 


HJ13 


HJ23 


HL03 


HL04 


HL06 


HL12 


HL23 


HM15 


NN03 


NN04 


NN23 


NN24 


NN27 


NN71 


NN73 


NN77 


PP04 


PP05 


PP06 


PP35 









This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□. GRAY SCALE DOCUMENTS 

E3 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



